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A system according 
to the invention comprises a 
subscriber administration logic 
located at a service control 
point SCP of an intelligent 
netwoik. and a subscriber 
database of a service data 
point SDP that is associated 
therewith by CCS signalling. 
Subscriber records of the 
subscriber database are created, 
updated and deleted by the 
operator. but the create, 
read/write and delete functions 
can also be performed via a 
telephone network associated 
with the intelligent network. 
The operator can activate 
the control without that the 
subscriber notices it. For 
example, as a visitor subscriber 
of a mobile phone network 
is updated to a mobile phone 
rtetwork. the subscriber data 
arc automatically forwarded to 
the intelligent network, which 
creates a subscriber record for 
the subscriber concerned. From 

the exchange performing call control, charging pulses (4) generated during the call are forwarded to the service control point SCP in the 
manner defined by a monitoring request sent by a service control function SCF. the service control point calculating the real time charges 
for the call. The current charges are compared with the value indicated by the subscriber record (31 >, and the instructions contained in the 
record are followed. The system makes it possible to implement both call- and subscriber-specific restrictions in real time. 
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System for subscriber adnilnlst:ratlon In 
tzelecommunlcatlon net:work 

The ±nven1:lon relat:es t:o subscr-lber 
5 adinlnlstrat:lon In a telephone network from which t:here 

Is access to an Intelligent network* 

The need to support and pr-ovlde different 
services has led the development of telecommunication 
networks In the direction of what Is known as an 
10 Intelligent Network IN. An Intelligent; network can be 

defined as architecture that is applicable to most 
telecommunication networks, Irrespectilve of ne"twork 
technology. The aim is to create, control and manage 
teleservlces giving added value. One cliaracterist±c of 
15 the intelligent network is to provide modular functions 

that are Independent of a service used and can be 
connected to one another as components when new 
services are provided, which makes it easier to define 
and design new services. Another characteristic is that 
20 the supply of services Is independent of the 

telecommunication network. The services are separate 
from the lowest physical network structure, whereby 
they may be distributed. 

In recommendation CS-1 (Capability Set 1), 
25 CCITT defines an Intelligent Network Conceptual Model 

INCM. The model consists of four levels, each of which 
represents an abstract view of the possibilities 
offered by the intelligent network. The second highest 
level in the model is a Global Functional Plane, and it 
30 includes the view of the intelligent net:work as Service 

Independent Building Blocks SIB, from which desired 
features of a service and desirec3 services are 
assembled by the use of service logic. This level also 
comprises a Basic Call Process BCP, wtiich covers the 
35 whole network, and a Point of Initiatiion PCI and a 
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Point o£ Return POR between BCP and SIB. 

. Physical architecture o* the Intelligent 

network Is shown m ,lg. x. ^ ^ervloe Switching p!l„t 

s^ir"""^ "lections. It Is able to detect the 
0^a« rr"""" °' ^«-l"s-t network. 

B^TI!!. f ' ».nagen.ent and service 

selection functions. A service Control Point SCP 

used for producing Intelligent network services A 
service Data Point SOP contains the data ^et the 

TnTr ,r ^""'^ ^"'^^ to produ" 

individualized services. SCP and/or S^,P can use the 

i-r - »^«e7:r:- p:=:riT 

detect! =Vnthetlc voice a™j speech 

detection „eans. and voice generation. A SeLloe 

Switching and Control Point sscp , . . - e"-ice 

20 SSP i„ ^ •-oint SSCP consists of SCP and 

SSP m one node. A Service Management Point controls 
service management, supply ^ performance, and can 
b« co^ected to all other physical entitles. e^a^pHs 
^ntrol """^^^ manegement. network 

^t;::^ d^a — agement. and 

Int^ll^^L T "-""^"3. .developing ana testing 

fi>ex-vices, and for suDplvlno i-Ho 
servl^ to S,.. An Adjunct A. corresponds o^^'rat'Ll^ 

IL^-. ' """"^ ^= connectJ 

directly to SSP. A Service Node SN .an control the 

thl ustirr'"^'* ""^ " ~nlcates with 

the users It con^unlcates directly with one or more 
SSPs A Servxce Management Access Point SMAP Is a 
Physical entity that provides certain users with I 
connection to SMP. wiT:n a 
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A Basic Call Strate Model BCSM defined In 
connection wl-kh the intelligent network ±s a 
description of the facilities of the call management 
function needed for setting up and maintaining a 
5 connection between users. It detectrs the points 

(detection point) in the call and connect:lon process in 
which the IN service logic entities can interact with 
the basic call and connection management: functions. It 
provides a basis for describing the basic call and 

10 connection actions that may lead to activation of an IN 

service logic entity and description of the points 
where the transfer of the control may be performed. 

Fig. 2 illustrates one known basic serv±ce in 
an intelligent network, i.e. number conversion service. 

15 Only essential physical entities are shown in the 

figure. The subscriber inputs e.g. the number 800«i-ABCD 
(ABCD is a number sequence). Upon detecting the prefix 
BOO, the call control function of the exchange 
identifies the call as an intelligent network call, 

20 whereby it requests for an intelligent network ser-vice 

via the intelligent network Service Switching Point 
SSP. Using common channel signallingr, it sends the 
control point SCP an inquiry containing the number 
8O0+ABCD. The service program of the SCP checks the SDP 

25 file to see what number of a conventrional telephone 

network corresponds to the number 800+ABCD. In this 
example, the number is 291 7041. SCP sends this number 
to SSP, which forwards it to the calX control of the 
exchange, which then routes the call to the number 

30 concerned. In sending the number to SSP, SCP also sends 

charging information on the call. The exchange 
generates pulses during the call, and t:^e call is later 
charged for on the basis of these pulses anc3 the 
charging information provided by SCP* 

35 Another example for an intelligent network 
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servlc. is Automatic Alternative Billing aab. It makes 

What!!! *° " Phone 

wnatsoevex, the call being later deblte. against the 

5 ^ 1 T""'' ".aintamea by the operator. 

and the charging being Imple-entea as afteroharglng. 
The provider of the service allocates an Account CoL 

Identification Number pin. xhe service will be 

by the nu.u,er that the user „«nts to cell. SSP 
SCP "t" T transfers th. cox,trol to 

™: r *° •™ -de and 



by a database Inquiry, after which the oall is 
rTril- ^" - afterward: 



SCP 1, °* information provided by 

!ndi^ ""^"^ generated by the exchange and 

indicating the duration of the oall . 

20 K . I"«=Peotive of the fact whether the 

r*"»h -"-"^gent network service or noT 

and whether he i«a » .n^w^ i 

ex^ ne is a mobile subscriber or a fixed 

network subscriber, it is typical of the present 
telephone systems that different sul>scrlber databases 

25 chL„r ^ubscriber-specifio 

Charging is imple,»„t«, as afteroharging. A fixed 
network typically uses the subscriber datLse of an 
exchange; and a mobile phone network, such as a GS« 

o!!!! ■ xeglster HLR. m „bich 

30 ^^""^"^ subscriber data are stored. The ebove- 

r r ^""^^ "^^ ' -"^^-^ « - intemgent 
network, the database containing the account n^ber and 

The feature common to all these subscriber 
aatabases is that they are created and updated by the 
operator of the network concerned. As known, different 
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subscriber-specific parametrers can be set ±n the 
database. For example, t:he network oper'at:or can set In 
the subscriber record a parame^ter that prevents the 
subscriber from making e.g. International calls or 
5 denies access to certain services Implemented by means 

of an Intelligent network, e.g. entertainment selrvlces. 
Entertainment services Implemented by an Intelligent 
network have proved particularly problematic, and so It 
has been possible to set a certain time limit at which 
10 the call will be terminated. 

In view of the above, subscriber 
administration of the present networks seems to Involve 
some problems. It Is not possible to Include a 
parameter that would prohibit over-expensive calls In 
15 the subscriber databases, since the subscriber Is never 

charged until afterwards, after the call- The only 
possibility Is to deny access altogether to numbers 
that begin with certain prefixes. Since it ±s not 
possible to receive real time information about an on- 
20 going call made by a subscriber,. e.g. cHarglng 

information and statistical data, the calls of a so- 
called problem subscriber cannot be controlled during 
the call. In mobile phone networks, At is at present 
not possible to separately control visitor subscriber 
25 traffic, but a visitor subscriber coniing from another 

network can make phone calls and leave them unpaid, 
thereby making the operator suffer losses. A time limit 
for entertainment services. Implemented in intelligent 
networks, is specific for the call and thereby applies 
30 to all calls to an entertainment numbexr, so it does not 

prevent the subscriber from dialling service a plural 
number of times, since subscrik>er*specif ic or 
subscriber-connection-specific control has so far not 
been possible. 

35 The present invention provides a system that 
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eliminates the ebov. problems. The system Is cAar.ctex- 

Ized by what is disclosed m claim 1. 

The system comprises specific subscriber 
administration logic provided at the service control 
point SCP ot the intelligent network. The database Is 
P^slcally located at the service data point SDP. 
subscriber records of the subscriber database are 
created and deleted by the operator via a service 
management system SMS, but according to one 
Characteristic of the Invention, subscriber reoords are 

TssllT!*^ - telephone network 

T ^ intelligent natwork. The create. 

r.ad/«.lte and delete functions conducted via the 

tlt^T"" r*™'" For example, when a 

visitor subscriber of a mobile phone network Is updated 
to a mobile phone network, the subscriber data are 
automatically forwarded to the Intelligent network, 
"r*" ' ^-^--l-^- -cord ,or the subscribe; 

rZ^r T"''^"' Characteristic of the 

invention, charging pulses generated during the call 
axe transmitted from the exchange performing call 
control to a service com-r-r^i - w » -^^ 

defln^rf K control exchange m the manner 

Contr!^ P ' -nltorlng request sent by a Service 

1:he current, real-tl„e charges fo:r the call. Th! 
current charges are compared with the value gl^.en In 
^he subscriber record, and the Instruotlons provided by 
the record are followed. 



30 ^ . ""^^ following, the Invention wiil be 

llllTT T '^^^'^^ ^^^^ - 

attached schematic drawings, m which 

. ^ ^^""^ physical architecture of an 

intelligent network, 

35 in • /ff; ^ « """ber conversion service 

in an intelligent network. 
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fig. 3 shows an Intel Xlgent netrwork 
supplemented wltrh a system according to the invention, 
fig. 4 Is a flow dlagx-am of how subscriber 
charging Is monitored, and 
5 fig. 5 Is a flow diagram showing transactions 

when a call Is made using a prepaid cax^d. 

The broken line In fig. 3 defines a 
telecommunication network comprising an exchange. A 
telecommunication network may be a fixed netwox^lc or a 
10 mobile phone network. To a dlgltaX exchange Is 

connected a service switching po±n-t SSP of the 
Intelligent network, the point detect:lng the requests 
of the Intelligent network service. Operationally, SSP 
corresponds to a Service Switching Function SSF, which 
15 connects a Call Control Function CCF and the service 

control function SCF. It allows SCF to control CCF. The 
basis for a service request may be the number of a B- 
subscrlber dialled by an A- subscriber who may be a 
fixed network subscriber or a mobile subscriber, or the 
20 number or subscriber class of the A-subscrlber • On the 

basis of the number of the B-subscrlber, e.g. an 
International call can be controlled in t:he intelligent 
network in the manner described in the Invention* On 
the basis of the number of the A-subscriber, it is 
25 possible to detect e.g. a foreign subscriber visiting 

a GSM mobile phone network. When the MS ISDN number of 
the subscriber shows that the subscriber is a visitor, 
all his calls are controlled by the intielligent network 
service. When the subscriber class indicator shows that 
30 the subscriber uses an intelligent net:work service, 

e.g. an entertainment number beginning with 70O, call 
control is also transferred to the intelligent network. 
On the basis of the subscriber class, all calls of any 
given group can be subjected to the control of the 
35 intelligent network, e.g. all GSM subscribers, NMT 
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10 



20 



25 



subscribers, VPN connections (Virtual Private Network) 

. . ** service control point SCP of the 

intelligent network, physically et the ser,,doe date 
point SDP. there 1. . detabaee 31 con,prielng 
rr"^^""'^"'" information m an Indlvlduaf 
aubsorlb«r record. The record thus contains at least 
the A-nu«ber and Information on the balance. i„ 

black/whlte infonnatlon. the abbreviated nu^r of the 

r^trTtf"; ~0 instructions. The 

statistical data .ay Indicate the nunO^r cf calls „ade 
by the subscriber, the number he has dlaiLa, call 
o^f k"" ^ l""™«lons indicate how to 

^dr« conditions are met. Such e 

condition may be e.g. that predetermined charges are 
exceeded. T^ basic database Is created by the operator 
Inve^tL "—3-snt system SMS. According to the 

invention, records can also be created and deleted 
automatically by the teleco^unlcatlon network. For 
«ample, when a visiting mobile eubscrlber updates 

tTlZZZ"' ^ "-""ss hln. by the 

NSISDN number as a visitor and forwards the nus^er to 
SCP, which immediately creates a separate recox-d for 

lTs,ZT7 ""^ ^ "^^^'^ containing 

des.red Information therein. After this, all calls of 

a visiting GSH-subscrlber are controlled by SCP. 

When a subscriber whose calls are to be 
controlled dials a number. the A-number of the 
subscriber is forwarded to the Intelligent network, and 
so IS the B-„„mber, at least when It Is subjected to 
number conversion in the Intelligent network (cf . fig 
2). This is indicated by the arrow marked with a 

3S r!"' " intelligent network 
service, e.g. an en^f^r-t-^i^^^^^ 



an entertainment service, SCP sends the 
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exchange routing lnst:ruct:lons and charging Infonnatrlon. 
The former Is Indicated by an arrow marked with a 
circled two, and the latter by an ar-row marked with a 
circled three. When the call has been routed t:o a B- 
5 subscriber and a speech connection Is established, 

pulses are generated In a pulse genezrator 32. In prior 
art systems, the exchange calculates thie charges of the 
call afterwards on the basis of the charging 
Information and the pulses generated during the call. 
10 In a system of the Invention, charging pulses generated 

during the call are forwarded to the service control 
point SCP in the manner defined by a monitoring r*eguest 
sent by a service control function SCF. The monitoring 
requests are responded to by the service switching 
15 function SSF. This is Indicated by an ar-row marked with 

a circled four. On the basis of the pulses and the 
charging information, SCP calculates the charges for 
the call in real time as the call progresses. SCP has 
fetched the subscriber data from the database of the 
20 subscriber record of the A- subscriber , and if ttie data 

Includes information about the charges of the call, 
e.g. the maximum charges allowed, ^he call will be 
disconnected accordingly, or another procedure will be 
followed. This other procedure is also Indicated in the 
25 record. The record may give instruct:lons to send the 

subscriber a voice message indicating e.g. t^at the 
call will be disconnected in a moment or that thte upper 
limit set for the charges has been reached. 

The subscriber record may comprise subscriber 
30 data or conditions relating to them. If, for example, 

SCP detects that the subscriber attiempts to call a 
certain number more often than allowed, the caXl will 
not be connected, and the subscriber will be notified 
accordingly . 

35 Fig. 4 is a flow diagram of* how charging is 
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"r^! T " " oon^±^.on i« 

intelligent network by the service switching point SSP 
associated wi-th -t-v^^ w fwint a&f 

5 crondii-^ w exchange. Different trigger 

xoer s call Signal, SCP checks whether i-H^ 
3uh.„lher.s .at. are *ouna In the a«...se 31"^ 

r^pur" e / «->«-i'«r record .or It and 

Aftl^ T"" i" the record, 

estl^llshi het ■ connection ha3 bean 

r"Tutpl!!d1 k"*" Charging pulses 

are supplied from the exchange to SCP. it calculates 

15 T. *^ cumulatively during the ^l! 

is reach.,, database. When the alam, limit 

AS reached, managed furt:h»T- 

instructions for the fur^l" P^ceseing folw. 
or soeclfl^ / '""her processing may be general 

20 specific for the subscriber. In the letter 

Situation. the Instructions are Includer in 

iltrotT;" ^'"^ ^ - 

nctifrenrsub-rrrnrat*- ra^i - 

can be apIl'Ll^' °' Invention 

a preLr. ca^d *° r""'""' "i»h 
prepaid card. This makes It possible for the user to 

call from any phone whatsoever, and yet the call „i" 

^rtaTnTr 'TT "^^''^ •"'^-> ^as a 

certain pre-sat balance. The user of a service has an 

r ^ "entlfication Number ^x^ 

lie °' -""-^her is triggered to SCP 

using the account code A-ni,»,K«^ 
5 * ^"ue, A-number or B-number a« » 

trigger key. The authority is checked on t^^Isis o^ 
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the A- number, mobile phone number MS I SDN or personal 
Identification number PIN of the subsc:r*±ber, or on the 
basis of something else. SCP checks the subscriber 
database to see the current balance of the subscriber 
5 and notifies the subscriber by a voice message or on 

the display of the subscriber station . If the account 
Is empty, the call procedure is released, and ±f the 
balance is positive, the call is connected. If a 
subscriber replies, charging is started on the basis of 
10 the charging information and the pulses received from 

the exchange. In addition, the call can be monitored in 
respect of other conditions indicated ±n the subscriber 
record. At the end of the call, the subscriber's 
account shows the real time balance, and If the account 
15 is empty, the desired further processing follows. The 

instructions for this can also be included in the 
subscriber database. 

The system of the invention allows many 
different applications. It can be used for controlling 
20 pre-paid calls possibly involving restrictions or other 

services. Call-specifically, it is also possible to 
restrict the duration of one call on trhe basis of the 
charges, and subscriber-specific call control is easy 
to Implement. For example, the total number of calls 
25 that a subscriber can make can be restricted. The 

subscriber can be registered automatically by the 
telecommunication network to the subscriber database, 
and this can be Implemented without that the subscriber 
notices it. For example, GSM visitor subscriber traffic 
30 can be controlled thereby, and so visl-ting subscribers 

cannot incur bad debts to the operatox-. Calls of so- 
called problem subscribers are easy -to control , and 
real time Information can 'be obtained easily on them, 
so necessary steps can be taken in time in respect of 
35 the subscriber concerned. 
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flaur«« ''^'^ «3escrlpt:±on and t:he accompanying 

figures are only int:ended to Illustrate the presen! 

the invention can he varied and modified m many ways 
without deviating from the scope and spirit of IZ 
invention disclosed In the attached claims. 
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Claims 

1. A system for subscriber adinlnlstrat:lon In 
a telephone network having an exchange to wtiich Is 
5 connected a service switching point SSP of an 

Intelligent network IN, the service switching point 
providing access from the telephone network *to the 
services offered by a service control point SCP of the 
Intelligent network, charact:erlzed In 
10 that 

the service data point SDP associated with the 
service control point SCP comprises t^e database of the 
subscribers to be managed, an Individual subscriber 
record of the database comprising at least the A-number 
15 of the subscriber and other data on the subscrl]ber, 

when the service switching point SSP has 
routed the call signal of a new subscriber to be 
managed to the intelligent network , the subscriber 
administration logic at the service control point SCP 
20 Immediately creates In the database a subscriber record 

for the new subscriber, 

charging pulses generated by" the exchange are 
forwarded during the call to the ser\rlce control point 
SCP in the manner defined by a monitoring request sent 
25 by a service control function SCF, tfie service control 

point calculating the charges for the call dur'xng the 
call on the basis of the chargincr pulses and the 
charging information about the call given by the 
service control point SCP, whereby the real time 
30 charges for the call are known. 

2- A system according to claim 1, c ^i a r - 
acterlzed In that the new subscriber to be 
managed is a mobile subscriber vis :! ting the mobile 
phone network, a separate subscriber recorca being 
35 created for the subscriber in connection with location 
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15 



14 

updating. „a that the servlc control point SCP 
contx-ols all the calls of the visiting 

TZ 1 ""^ '"^ ^"^or^atxon Lntatnel 

In the subscriber record. 



r - 



3. A system according to claim 1, c h a - 

LllV " ^'^^ --*>-«iber data of 

^he subscriber record contains Information ai>out the 

that":: ^"^^ -^---»er by the operator, a^^ 

wl^h ^h^ r"'^" '^""^^ ^^^^ acoordance 
with the charges Incurred during the call. 

a c t . according to claim 1, c h a r - 

Ll l l L'^ ^'^^ subscriber data of 

^he subscriber record contains Information about thl 
balance set by the operator for one call mad. k IT 
subscriber, and that th. h , ^ ^^"^ 

balance is reduced In real 
time according to the costs Incurred during the Jell 
and as the balance raaoh<>» can, 
is released in ^^e speech conx.ectlon 

xs released In a controlled manner 



20 - c t e J I " ^""^^ «=«=ordlng to claim 4, char- 

cterlzed in -t-w-^ _ ^ . 

Is 



» e d m that a balance for one call 



appllea onl, .hen a speech connectirn ij estriirhe. t! 
Preaetex^lned B-suhscrlbex numbers that are t^^^Jll 
in the subscriber record. inaioatad 

« c h a r a*e / ^T" *° =1-^" 1 or 4. 

data oVt^e ^^'"^ °*her subscriber 

rCt tletr, 'T"'"" '""'^ information 
a^out the allowea nu^r of calls set by the operator 
for one subscriber ar»rt t-K,.*. =»■«-••«■ 
cjTioer, and that as the number of calls 

30 ::::btshr. - — - - 

7. A system according to claim 6. char 
LlllJ^ f " K ^" allowed number Is 

Tpreal r T " -onneotlon Is established to 

L IT TT. ^-subscriber number, which Is Indicated 
in the subscriber record. 
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8. A system according to cla±in 1, char* 
acterized In that the other subscriber dat:a of 
the subscriber record contains statlstdcal data ak^out 
the calls of the subscriber, the operator being able to 

5 use these data to control and manage the calls of the 

subscriber. 

9. A system according to cla±m 3, char- 
acterized In that 

the other subscriber data of tbe subsczr±ber 
10 record contains Information about the balance set by 

the operator for the subscriber, and as tbe subscz'lber 
calls a common call number and Inputs his 
Identification data, he Is Informed of the current 
balance, 

15 when the subscriber has Inputted the number of 

the B-subscrlber and the speech connection has been 
established, the balance Is reduced In real tzime, 
whereby the subscriber can call from any subscriber 
connection whatsoever without that the connectrlon 

20 concerned Is charged. 

10. A system according to claim 4 or 6, 
cbaracterlzed In that when the balance 
reaches zero or the number of calls exceeds the allowed 
number, the Intelligent network sends the calling 

25 subscriber and optionally also the called subscriber a 

voice message. 
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